
Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




Q Publication number: 



0 648 023 A1 



© Application number: 94107320.7 
© Date of filing: 10.05.94 



EUROPEAN PATENT APPLICATION 

© int. ci.«: H04B 1/38, H01Q 1/24 



rrioruy. l^.iu.yo jr ^o**^yo/yo 




Artr^ti/^-anf * MIIDATA M A Kit IC Af*TI IDIklft PPk 
Mppticant. IVlUnA 1 A MANUrA^ 1 UnliNU LU., 






i Tn 






^o-iu, i enjin ^-cnome 


@ Date of publication of application: 




Nagaokakyo-shi, 


12.04.95 Bulletin 95/15 




KyOtO 517 (Jr) 


® Designated Contracting States: 


© 


Inventor: Tsuru, Teruhisa 


DE FR GB 




26-10, Tenjin 2-chome 






Nagaokakyo-shi, 






Kyoto (JP) 






Inventor: Mandai, Harufumi 






26-10, Tenjin 2-chome 






Nagaokakyo-shi, 






Kyoto (JP) 




© 


Representative: Urner, Peter, Dipl.-Phys.. 






Patentanwalte 






TER MEER-MULLER-STEINMEISTER & 






PARTNER 






Mauerkircherstrasse 45 






D-81679 Munchen (DE) 



CO 
CM 



00 
CO 



LU 



© Portable communicator with diversity reception. 

© Disclosed herein is a mobile communicator com- 
prising an antenna (3) built in a portable telephone 
body (1), and a circuit board (2) built in the commu- 
nicator body (1) and provided with a ground elec- 
trode pattern (2a) arranged between an outer surface 
part (1a), which is brought into contact with or ap- 
proximated to a human head portion, and the an- 
tenna (3). A transmission output of the antenna (3) 
toward the human head portion is attenuated by the 
ground electrode pattern (2a) of the circuit board (2). 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a mobile com- 
municator, and more particularly; it relates to an 
improvement in a mobile communicator having a 
built-in antenna. 

Description of the Background Art 

Fig. 1 shows a portable telephone 71 as an 
exemplary conventional mobile communicator. An 
omnidirectional whip antenna 70 is mounted to 
project from an upper portion of the portable tele- 
phone 71 , for transmitting electric waves. 

Fig. 2 shows another exemplary conventional 
portable telephone 81 which is known in the art. An 
omnidirectional whip antenna 80 is mounted on an 
upper portion of this portable telephone 81, while a 
plate-type inverted-F antenna 82 is mounted in the 
interior of the portable telephone 81. The whip 
antenna 80 is adapted to transmit electric waves 
while the inverted-F antenna 82 is adapted to re- 
ceive electric waves, so that a diversity unit is 
formed by the whip antenna 80 and the inverted-F 
antenna 82. 

In relation to the aforementioned conventional 
mobile communicators, however, it has recently 
been pointed out that the electric waves transmit- 
ted by the omnidirectional whip antennas 70 and 
80 are also radiated toward a human head portion, 
to exert bad influence on the human body as the 
case may be. 

SUMMARY OF THE INVENTION 

The present invention has been proposed in 
order to solve such a problem of the prior art, and 
an object thereof is to provide a mobile commu- 
nicator which can reduce influence exerted on a 
human body by transmitted electric waves. 

According to a wide aspect of the present 
invention, provided is a mobile communicator com- 
prising a communicator body having an outer sur- 
face part which is brought into contact with or 
approximated to a human head portion, an antenna 
which is built in the communicator body, and 
means which is arranged between the outer sur- 
face part of the communicator body brought into 
contact with or approximated to the human head 
portion and the antenna for attenuating a transmis- 
sion output from the antenna toward the human 
head portion. 

The expression "between the outer surface 
part and the antenna" also includes the outer sur- 
face part itself. 



According to the. present invention, it is possi- 
ble to reduce the strength- of electromagnetic 
waves which are radiated toward the human body 
in transmission, due to the means provided be- 

5 tween the outer surface part being brought into 
contact' with or approximated to the human head 
portion and the antenna built in the communicator. 
Thus, it is possible to reduce influence exerted on 
the human body by the electromagnetic waves 

10 radiated from the antenna. 

The means for attenuating the transmission 
output from the antenna toward the human head 
portion can be formed by a circuit 1 board which is 
arranged between the antenna and the outer sur- 

75 face part of the communicator body brought into 
contact with or approximated to the human head 
portion and provided with a ground electrode pat- 
tern. Namely, it is possible to effectively suppress 
propagation of the electromagnetic waves radiated 

20 from the antenna toward the human head portion 
by connecting the ground electrode pattern to a 
reference potential such as a ground potential, for 
example. 

Preferably, the antenna is surface-mounted on 

25 a surface of the circuit board which is opposite to 
that close to the human head portion, thereby 
miniaturizing the mobile communicator. 

According to a specific aspect of the present 
invention, the mobile communicator comprises a 

30 second antenna for receiving, which is mounted on 
the communicator body to outwardly project from 
the communicator body, in addition to the built-in 
antenna, and the built-in antenna is utilized as a 
transmission antenna, thereby forming a diversity 

35 unit. According to this structure, the means for 
attenuating the transmission output toward the hu- 
man head portion is arranged between the antenna 
and the human body in a radiation path of the 
electric waves transmitted from the built-in antenna, 

40 whereby it is possible to attenuate the transmission 
output toward the human head portion, i.e., to at- 
tenuate electromagnetic waves which are applied 
to the human head portion in transmission. In re- 
ceiving, on the other hand, electromagnetic waves 

45 are received by the second antenna, and hence 
receiving sensitivity can be easily improved by 
devising the second antenna. 

According to another specific aspect of the 
present invention, the built-in antenna comprises a 

so dielectric substrate, a ground electrode which is 
formed on at least one of a side surface and a 
bottom surface of the dielectric substrate, a radiator 
of a material having low conductor loss which is so 
fixed to the dielectric substrate that its first major 

55 surface is opposed to that of the dielectric sub- 
strate, and a feed part which is provided on at least 
one of a side surface and a bottom surface of a 
laminate formed by the dielectric substrate and the 
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radiator. Since the ground electrode is arranged on 
the side or bottom surface of the dielectric sub- 
strate and the feed part is arranged on the side or 
bottom surface of the laminate, whereby the an- 
tenna can be easily surface-mounted on a printed 
circuit board or the like through a major surface of 
the dielectric substrate, which is opposite to that 
provided with the radiator, serving as a mounting 
surface. Further, the radiator is made of a material 
having low conductor loss such as a metal plate, 
for example, whereby an electrical resistance com- 
ponent of the antenna is reduced and its heat 
capacity .is. increased. Thus, Joule loss is reduced 
and hence it is possible to improve the gain of the 
built-in antenna, thereby facilitating miniaturization 
of the communicator body. 

In particular, a space of a prescribed thickness 
is more preferably provided between the dielectric 
substrate and the radiator, thereby: effectively sup- 
pressing loss of radiated electric waves. Thus, it is 
possible to further effectively improve the gain of 
the antenna. 

The foregoing and other objects, features, as- 
pects and advantages of the present invention will 
become more apparent from the following detailed 
description of the present invention when taken in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

, Fig. 1 is a front elevational view showing an 
. exemplary conventional portable telephone; 
Fig. 2 is a partially sectional perspective view 
showing another exemplary conventional porta- 
ble telephone; 

Fig. 3 is a partially fragmented front sectional 
view for illustrating a portable telephone accord- 
ing to a first embodiment of the present inven- 
tion; 

Fig. 4A is an exploded perspective view for 
illustrating an exemplary antenna which is em- 
ployed for the first embodiment of the present 
invention, and Fig. 4B is a perspective view of 
the antenna; 

Fig. 5 illustrates a directional pattern of the 
antenna shown in Fig. 4B; 
Fig. 6 is a partially fragmented perspective view 
for illustrating another exemplary antenna which 
is employed for the first embodiment of the 
present invention; 

Fig. 7 is a perspective view showing still another 
exemplary antenna which is employed for the 
first embodiment of the present invention; 
Fig. 8 is a partially fragmented front sectional 
view for illustrating a state of employment of a 
portable telephone according to a second em- 
bodiment of the present invention; 



Fig. 9 is a partially fragmented perspective view 
for illustrating an exemplary built-in antenna 
which is employed for the second embodiment 
of the present invention; 

5 Fig. 10 is a plan view for illustrating the direction 
of a high-frequency current flowing in a metal 
chassis in the antenna shown in Fig. 9; 
Fig. 11 illustrates a directional pattern of the 
antenna shown in Fig. 9; and 

70 Fig. 12 is a perspective view for illustrating 
another exemplary antenna which is employed 
for the second embodiment of the present in- 
vention. 

75 DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Fig. 3 is a partially, fragmented front sectional 
view showing a state of employment of a mobile 

20 communicator; according to a, first- embodiment of 
the -present invention. The mobile communicator 
according to this embodiment is employed as a 
portable telephone. . - . 

Referring to. Fig. 3, a portable telephone body 

25 1 is formed by a case which is substantially in the 
form of a ; rectangular parallelopiped. One major 
surface of this portable telephone 1 forms an outer 
surface part -1a which is approximated to a human 
head portion A typically shown by broken lines. 

30 A circuit: board 2 is built in the portable tele- 

phone body 1. This circuit board 2 has a ground 
electrode pattern 2a. The ground electrode pattern 
2a is formed on a major surface of the^circuit board 
2 which is closer to the human head portion A, to 

35 have a certain degree of area. The circuit board 2 
is mounted in parallel with the outer surface part 
1a, while an antenna 3 is mounted on another 
major surface of the circuit board 2 which is op- 
posite to that close to the human head portion A. 

40 In the portable telephone according to this em- 

bodiment, the ground electrode pattern 2a t which is 
connected to an earth potential, forms means for 
attenuating a transmission output of the antenna 3 
toward the human head portion A. 

45 In the portable telephone according to this em- 

bodiment, the ground electrode pattern 2a of the 
circuit board 2 is present between a radiation path 
of electric waves transmitted from the antenna 3 
and the human head portion A, although the an- 

50 tenna 3 is omnidirectional. Therefore, the ground 
electrode pattern 2a shields the human head por- 
tion A from the electric waves transmitted toward 
the same, thereby attenuating the transmission out- 
put toward the human head portion A. Thus, influ- 

55 ence exerted on 'the human body by the transmit- 
ted electromagnetic waves .is reduced. 

The ground electrode pattern 2a, ; which forms 
means for attenuating the transmission output to- 
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ward the human head portion A as hereinabove 
described, must be so formed as to have a certain 
degree of area exceeding a region overlapping with 
the antenna 3 through the circuit board 2, as de- 
scribed above. Preferably, the ground electrode 
pattern 2a is formed to substantially cover the 
overall major surface of the circuit board 2 which is 
closer to the human body A. 

The circuit board 2 is not restricted to that 
provided with the ground electrode pattern 2a on 
its one major surface as shown in Fig. 3, but may 
be replaced by a multilayer circuit board storing 
such a ground electrode pattern 2a. Further, the 
ground electrode pattern 2a may alternatively be 
formed on the major surface of the circuit board 2 
on which the antenna 3 is mounted Namely, the 
ground electrode pattern 2a can be formed on an 
arbitrary position so far as the same is interposed 
in the radiation path of the electric waves which are 
transmitted from the antenna 3 toward the human 
head portion A, so that the same can reduce the 
transmission output toward the* human head portion 
A in any case. 

The antenna 3 is properly formed by a min- 
iature surface mounted type antenna which can be 
easily arranged in proximity to the ground elec- 
trode pattern 2a, in order to improve the elec- 
tromagnetic shielding effect of the ground elec- 
trode pattern 2a. An example of such a surface 
mounted type antenna is now described with refer- 
ence to Figs. 4A and 4B. 

Fig. 4A is an exploded perspective view of an 
antenna 3, and Fig. 4B is a perspective view of the 
antenna 3: This antenna 3 is formed by stacking a 
dielectric substrate 6 provided with an antenna 
pattern 4 consisting of a conductive material, a 
dielectric substrate 7 provided with a shield pattern 
5 consisting of a conductive material, a dummy 
substrate 8 provided with no electrode, and protec- 
tive substrates 9A and 9B, and forming a plurality 
of external electrodes 10 on side surfaces of the 
laminate as formed. While this antenna 3 is om- 
nidirectional, Fig. 5 shows a directional pattern of 
this antenna 3 which is built in the aforementioned 
communicator body 1 . Referring to Fig. 5, a line of 
-180* shows the direction of the human head por- 
tion A, as clearly understood from Fig. 3. Thus, it is 
clearly understood from the directional pattern 
shown in Fig. 5 that the output is attenuated by at 
least 10 dB in the direction' of the human head 
portion A in the portable telephone according to 
this embodiment employing the aforementioned an- 
tenna 3. Thus, it is understood possible to reduce 
the transmission output to not more than 1/10 in 
the direction of the human head portion A. 

Fig. 6 is a partially fragmented perspective 
view showing another exemplary antenna 17 which 
is employable for the portable telephone according 



to the first embodiment of the present invention. 
The antenna 17 shown in ; Fig. 6 has a multilayer 
substrate 1 1 consisting of a dielectric substance or 
synthetic resin. An input/output electrode 12 is 

5 formed on a side surface of the multilayer sub- 
strate 11. This input/output electrode 12 is con- 
nected to a lead electrode 13 which is formed in 
the multilayer substrate 11 to reach its central 
portion. An external electrode 14 is formed on 

70 another side surface of the multilayer substrate 1 1 
which is perpendicular -to that provided with the 
input/output electrode 12. Further, a metal cap 15 
forming a transmission/receiving part is mounted 
on an upper surface of the multilayer substrate 11, 

75 and a coil-shaped metal wire 16 is connected be- 
tween the lead electrode 13 and the metal cap 15. 

Fig. 7 is a perspective view showing still an- 
other exemplary antenna 21 which is employable 
for the portable telephone according to the first 

20 embodiment of the present invention. The antenna 
21 shown in Fig. 7 is formed by combining a 
multilayer dielectric substrate 19 which is provided 
with a plurality of external electrodes 18 on its side 
surface and a metal cap 20 forming a transmis- 

25 sion/receiving part with each other. 

As clearly understood from the antennas 17 
and 21 shown in Figs. 6 and 7, the structure of the 
antenna which is employed for the portable tele- 
phone according to the first embodiment of the 

30 present invention is not particularly restricted. In 
the antennas 17 and 21, the transmission/receiving 
parts are formed by the metal caps 15 and 20 
which are excellent in conductivity, whereby Joule 
loss is reduced and hence it is possible to improve 

35 the gains of the antennas 17 and 21. 

Fig. 8 is a partially fragmented front sectional 
view showing a state of employment of a mobile 
communicator according to a second embodiment 
of the present invention. The second embodiment 

40 is also applied to a portable telephone. 

However, it is pointed out here that the present 
invention is also applicable to a mobile commu- 
nicator other than a portable telephone, such as an 
on-vehicle mobile communicator, for example. 

45 Referring to Fig. 8, the portable telephone ac- 

cording to this embodiment has a portable tele- 
phone body 31 having a case which is substantially 
in the form of a rectangular parallelopiped. One 
major surface of the portable telephone body 31 

so forms an outer surface part 31a which is approxi- 
mated to a human head portion A. 

In the portable telephone body 31, a circuit 
board 32 is mounted in parallel with the outer 
surface part 31a, similarly to the first embodiment. 

55 A ground electrode pattern 32a is formed on one 
major surface of the circuit board 32, also similarly 
to the first embodiment. This ground electrode 
pattern 32a forms means for attenuating a trans- 
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mission output of an antenna 33.- described later, 
toward the human head portion A, similarly to the 
first embodiment. The ground electrode pattern 32a . 
is formed similarly to the ground electrode pattern 
2a according to the first embodiment. This ground 
electrode pattern 32a may be built in the circuit 
board 32, or formed on a major surface of the 
circuit board 32 provided with the antenna 33. 

The antenna 33 is mounted on the major sur- 
face of the circuit board 32 which is opposite to the 
outer surface part 31a. Further, a whip antenna 34 
is . mounted on an upper portion of the portable 
telephone body 31. The whip antenna 34, which 
forms a second antenna according to the present 
invention, outwardly extends from the upper portion 
of the portable telephone body 31 . 

In the portable telephone according to this em- 
bodiment, the aforementioned antenna 33 is em- 
ployed as a transmission antenna, while the whip 
antenna 34 is employed as a receiving antenna. 
Namely, a diversity unit is formed by the antenna 
33 and the second antenna 34. 

The aforementioned ground electrode pattern 
32a is interposed between the transmission an- 
tenna 33 and the human head portion A. Therefore, 
the ground electrode pattern 32a electromagneti- 
cally shields the human head portion A from elec- 
tric waves which are transmitted from the antenna 
33. Also in the portable telephone according to this 
embodiment, therefore, the transmission output to- 
ward the human head portion A is attenuated by 
the ground electrode pattern 32a, whereby it is 
possible to reduce influence on the human body. 

On the other hand, the second antenna 34 for 
receiving can be formed by a proper antenna hav- 
ing higher sensitivity which can attain excellent 
receiving performance with no remarkable consid- 
eration of the aforementioned influence on the hu- 
man body. Since the diversity unit is formed by the 
antenna 33 and the second antenna 34, it is possi- 
ble not only to reduce influence on the human 
body exerted by electric waves in transmission but 
to implement a portable telephone having high 
sensitivity and excellent receiving performance. 

Antennas which are employable for the porta- 
ble telephone according to the second embodiment 
of the present invention are now described with 
reference to Figs. 9 to 12. 

Fig. 9 is a partially fragmented perspective 
view showing an antenna 33, employable as the 
built-in antenna 33 in the second embodiment, 
which is surface-mounted on a circuit board 32. 
Referring to Fig. 9, -employed is a dielectric sub- 
strate 41 consisting of ceramics or synthetic resin, 
which is in the form of a rectangular parallelopiped. 
Ground electrodes. 42a and 42b. are formed on both 
longer side surfaces of the dielectric substrate 41. 
Further, connecting electrodes 43a to 43c are 



formed on both shorter side surfaces of the dielec- 
tric substrate 41. In addition, a radiator 44 consist- 
ing of a metal, such as copper or a copper alloy, for 
example, is fixed to the dielectric substrate 41. 

5 The radiator 44, which is made of a material 

having low conductor loss such as the aforemen- 
tioned metal, -is provided with a radiating part 45 
having a rectangular plane shape, and two fixed 
parts 46 and 47 downwardly bent from both shorter 

70 ends of the radiating part 45. A feed terminal 48 
and a ground terminal 49 are integrally formed on 
a forward end of the fixed part 46. The fixed part 

46 is made smaller in length than the fixed part 47 
so that the distance between the radiating part 45 

.75 and the forward ends of the feed terminal 48 and 
the ground terminal 49 is equal to that between the 
radiating part 45 and the forward end of the fixed 
part 47. Further, the. lengths of the fixed parts 46 
including the feed terminal 48 and-Vthe ground 

20 terminal 49 and the fixed part 47 are- set to be 
larger as compared with the thickness of the di- 
electric substrate 41 . . . 

When the radiator 44 is so mounted on the 
dielectric substrate 41 that, the forward ends of the 

25 . feed terminal 48, the ground terminal 49 and the 
fixed part 47 are flush with the lower surface of the 
■ dielectric substrate 41, therefore, a space X of a 
prescribed thickness is defined between the radiat- 
ing, part 45 and the upper surface of the dielectric 

30 substrate 41. . <' ; 

The aforementioned antenna 33 is assembled 
. by inserting the dielectric substrate 41 in the radia- 
tor 44 so that the shorter side surfaces of the 
dielectric substrate 41 are brought into contact with 

35 inner sides of the fixed parts 46 and 47 and sol- 
dered thereto. Namely, the connecting electrode 
43a. of the dielectric substrate 41 and the fixed part 

47 of the radiator 44 as well as-.the connecting 
electrodes 43b and 43c provided on the dielectric 

40 substrate 41 and the feed and ground terminals 48 
and 49 of the radiator 44 are bonded to each other 
by solder while defining the space X between the 
radiating part .45 and the upper surface of the 
dielectric substrate 41 , thereby forming the antenna 

45 33. * 

The antenna 33 is placed on the circuit board 
32, and the ground electrodes 42a and 42b and the 
ground terminal 49 are soldered to a ground elec- 
trode pattern 32c which is formed on the circuit 

so board 32 while the feed terminal- 48 is soldered to 
a feeder 32b provided on the circuit board 32, so 
that the antenna 33 is surface-mounted on the 
circuit board 32. 

In the printed, circuit board 32, the aforemen- 

55 tioned ground electrode pattern 32a is formed sub- 
stantially over its lower surface: 

In the aforementioned antenna 33, a high-fre- 
quency current flowing in the radiating part 45 of 
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the radiator 44 flows from the feed terminal 48 to a 
side surface which is opposed to that provided with 
the feed terminal 48, as shown by a typical plan 
view in Fig. 10. A magnetic field is generated 
around the high-frequency current and an electric 
field is generated around the magnetic field, where- 
by the radiating part 45 radiates electric waves. 
Due to the space X defined between the radiating 
part 45 of the radiator 44 and the upper surface of 
the dielectric substrate 45, an eddy current gen- 
erated on a ground plane by the magnetic field is 
so suppressed that the electric field hardly con- 
centrates in the interior of the dielectric substrate 
41 . Thus, radiation efficiency for the electric waves 
is improved and the gain of the antenna 33 is 
improved, so that a sufficient gain can be ensured 
also when the antenna 33 is miniaturized. 

Since the radiating part 45 for transmit- 
ting/receiving electric waves is made of a metal, an 
electric resistance component of the antenna 33 is 
reduced while its heat capacity is : increased. Thus, 
Joule loss is so reduced that the gain of the 
antenna 33 is improved also by this. 

The ground electrodes 42a and 42b, the feed 
terminal 48 and the ground terminal 49 are formed 
on the side surfaces so that the dielectric substrate 
41 has a flat bottom surface, whereby the antenna 
33 can be easily surface-mounted on the circuit 
board 32. 

A sample of the aforementioned antenna 33 
was prepared to have a length of 10 mm, a width 
of 6.3 mm and a height of 4 mm with a resonance 
frequency of 1.9 GHz, and surface-mounted on the 
portable telephone according to the second em- 
bodiment of the present invention, to be subjected 
to measurement of its directional pattern. Fig. 11 
shows the result. As shown in Fig. 11, this sample 
exhibited an excellent value of the maximum gain 
of -1 dB, and hence it is understood possible to 
attain a high gain in a miniature antenna. Further, 
the gain is attenuated by at least 10 dB in the 
-180° direction, i.e., the direction toward the hu- 
man head portion A, and hence it is understood 
possible to reduce the transmission output toward 
the human head portion A to not more than 1/10. 

Fig. 12 is a perspective view for illustrating the 
structure of another antenna 53 which is employed 
in place of the aforementioned antenna 33. The 
antenna 53 shown in Fig. 12 has a dielectric sub- 
strate 61 consisting of synthetic resin or dielectric 
ceramics, and a radiator 64 consisting of a material 
having low conductor loss. The material having low 
conductor loss can be prepared from a metal such 
as copper or a copper alloy, similarly to that in the 
aforementioned antenna 33. 

The dielectric substrate 61 is provided on its 
both longer side surfaces with ground electrodes 
62 (Fig. 12 shows only the ground electrode 62 



provided on' one side surface). Further, connecting 
electrode 62c is formed on one shorter side sur- 
face. In addition, a single connecting electrode is 
formed on another shorter side surface (not 

5 shown). Namely, the dielectric substrate 61 is sub- 
stantially similar in structure to'the dielectric sub- 
strate 41 shown in Fig. 9. 

This antenna 53 is different from the antenna 
33 in the structure of the radiator 64. The radiator 

70 64 is provided with a radiating part 65 having a 
rectangular plane shape. Shorter side edges of the 
radiating part 65 are downwardly bent to form first 
and second fixed parts 66 and 67. The fixed part 
67 is bonded to the connecting electrode (not 

rs shown) which is formed on the shorter side surface 
of the dielectric substrate 61 by solder. A feed 
terminal 68 and a ground terminal 69 are integrally 
formed t on a forward end of the fixed part 66. A slit 
69a for serving as a solder injection part is formed 

20 in the ground terminal 69. This slit 69a is adapted 
to simplify injection of solder paste, so that the 
solder paste easily adheres to the connecting elec- 
trode 62c provided on the inner side. In more 
concrete terms, a solder discharge part of a dis- 

25 penser is inserted in the slit 69a so that solder 
paste adheres to the connecting electrode 62c, and 
thereafter the solder paste is spread in a space 
between the ground terminal 69 and the connecting 
electrode 62c by heating, for enabling enlargement 

30 of the bonding area therebetween. The slit 69a 
may be replaced by a through hole which can 
receive the discharge part of the dispenser, there- 
by defining the solder injection part. 

The feature of this embodiment resides in that 

35 stop members 64a to 64c are formed on both sides 
of the fixed parts 66 and 67, in order to form a 
space X of a prescribed thickness (the stop mem- 
ber provided on one side of the fixed part 67 is not 
shown in Fig. 12). Forward ends of the stop mem- 

40 bers 64a to 64c are brought into contact with the 
upper surface of the dielectric substrate 61, there- 
by deciding the thickness of the space layer X. 
Further, both longer side edges of the radiating 
part 65 are downwardly bent to form reinforcing 

45 members 64d for improving mechanical strength. 

Also in the portable telephone according to the 
second embodiment of the present invention, it is 
possible to employ the antenna 3, 17 or 21 which 
is employed for the portable telephone according 

so to the first embodiment, in addition to the afore- 
mentioned antenna 33 or 53. On the other hand, it 
is also possible to apply the antenna 33 or 53, 
which is employed for the second embodiment, to 
the portable telephone according to the first em- 

55 bddiment. Namely, the structure of the built-in an- 
tenna is not restricted in particular according to the 
present invention. 
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Although, the present invention has been de- 
scribed and illustrated in detail, it is clearly under- 
stood that the same is by way of illustration and 
example only and is not to be taken by way of 
limitation, the .spirit and scope of the present inven- 
tion being limited only by the terms of the appen- 
ded claims. 

Claims 

1. A movable communicator comprising: 

.. a communicator body (1,31) having an out- 
er surface part (1a,31a) being brought into 
contact with or approximated to a human head 
portion (A, A); 

an antenna (3,33) being built in said com- 
municator body .(1,31); and - 

means (2a,32a) being arranged between 
said outer surface part (1a t 31a) of said com- 
municator body 1,31 being brought into con- 
tact with or approximated to said human head 
. portion (A, A) and said antenna, (3,33) for at- 
tenuating a transmission output of said antenna 
(3,33) toward said human head portion (A,A). 

2. A movable communicator in accordance with 
claim 1, further comprising: 

a second antenna for receiving, being 
mounted on said communicator body to out- 
wardly extend from said communicator body, 

said antenna being built in said commu- 
nicator body being employed as a transmis- 
sion antenna, said transmission antenna and 
said second antenna for receiving forming a 
diversity unit. 

3. A movable communicator in accordance with 
claim 1 or 2, wherein said means for attenuat- 
ing said transmission output toward said hu- 
man head portion is a circuit board having a 
ground pattern being arranged between said 
antenna and said outer surface part being 
brought into contact with or approximated to 
said human head portion. 

4. A movable communicator in accordance with 
claim 3, wherein said antenna is surface-moun- 
ted on a surface of said circuit board being 
opposite to said outer surface part being 
brought into contact with or approximated to 
said human head portion. 

5. A movable communicator in accordance with 
claim 4, wherein said antenna is formed by a 
multilayer dielectric substance having an an- 
tenna pattern and a shield pattern. 



6. A movable communicator in accordance with 
claim 4, wherein said antenna has a transmis- 
sion/receiving part consisting of a metal cap. 

5 7. A movable communicator in accordance with 
claim 1 or 2, wherein said antenna comprises: 
.a dielectric substrate, 
a ground electrode being formed on at 
.least one., of. a side surface and a bottom 
70 surface of said dielectric substrate, 

a radiator consisting of a material having 
low conductor loss, said radiator being so fixed 
to said dielectric substrate that its one major 
surface is opposed to that , of said dielectric 
75 substrate, and 

a. feed, part being provided on at least one 
of a, side surface .and a bottom surface. of a 
laminate being formed by said dielectric sub- 
strate and said, radiator. 

20 • ; 

8. A movable, communicator in accordance with 
claim 17, wherein said radiator comprises a 
radiating part having, said one major surface, 
and at; least one .fixed - part extending from at 

25 least one. side edge of said radiating part to- 

ward said dielectric substrate, . 

. said at least one fixed part being fixed to 
said side surface of said dielectric substrate, 
thereby fixing said radiator to said dielectric 

30 substrate, 

9. A movable communicator in accordance with 
claim 8, wherein said one major surface of said 
radiating part of said radiator is opposed to 

35 said one major surface of dielectric substrate 

through a space layer of a prescribed thick- 
ness. 

10. A movable communicator in. accordance with 
40 claim 9, wherein said antenna further com- 
prises a feed terminal and a ground terminal 
.being integrally formed on forward end(s) of 
the same or different said fixed parts. 

45 11. A movable communicator in accordance with 
claim -10, wherein a pair of stop members are 
arranged on both sides of at least one said 
fixed part so that forward ends of said pair of 
stop members are brought into contact with 

so said one major surface of said dielectric sub- 

strate, thereby deciding said thickness of said 
space layer. 
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